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Anatomickeé clenéeni

* Horni dychaci cesty

— Nosni dutina

— Vedlejsi nosni dutiny

— Nosohltan

* Dolni dychaci cesty

— Hrtan

— Prudusnice

— Pruduskovy strom
— Dychaci oddil

bronchioles |

Alveolar ducts —§=

Terminal —

alveoli

Bronchioles<

Respiratory !

Olfactory
epithelium

Nasal cavity
Nasopharynx

Oropharynx
3 c Larynx
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ORL Clenen: Chirurgicke cleneéni
* Horni dychaci cesty

— Nosni dutina

— Vedlejsi nosni dutiny

— Nosohltan

— Hrtan — horni 1/2

 Dolni dychaci cesty

* Horni dychaci cesty
— Nosni dutina
— Vedlejsi nosni dutiny
— Nosohltan
— Hrtan

 Dolni dychaci cesty

— Hrtan — dolni 1/2 — Prudusnice
— Pradusnice — Pruduskovy strom
— Priduskovy strom — Dychaci oddil

— Dychaci oddil



Funkcni déleni

» kondukcni oddil (oddil vedeni)
— mimoplicni (extrapulmonalni)

* nosni dutina, vedlejsi nosni dutiny, hitan, hrtan,
prudusnice, hlavni prudusky

— nitroplicni (intrapulmonalni)
 pruduskovy strom (prudusky a prudusinky)

* respiracni oddil (oddil dychani)
— sklipkovy strom



Obecna stavba steny dychacich cest

* Tunica mucosa (Sliznice)
— Epithelium (Vystelka)

- vicerady cylindricky s fasinkami (tzv. epitel dychacich cest, nespravné
respiracni Ci dychaci epitel)

- vicevrstevny dlazdicovy nerohovéjici
— Lamina basalis
— Lamina propria
» Zlazy (seromucindzni tuboalveolarni), mizni uzliky (noduli lymphoidei)
 Tunica fibromusculocartilaginea
— kolagenni a elastické vazivo (i jako vazy — hrtan, pradusnice,
pradusky, pradusinky)
— hladkeé svaly (pradusnice, pradusky, pradusinky)
— kosterni svaly (hrtan)
— chrupavky (hrtan, pradusnice, pradusky)

e Tunica serosa nebo Tunica adventitia

— tunica serosa (pleura) ma vrstvy:
» Mesothelium (+ lamina basalis)
« Lamina propria
» Tela subserosa




Epitel dychacich cest

(epithelium pseudostratificatum columnare ciliatum)
— cylindrické bunky s rasinkami (epitheliocytus ciliatus)
— mucinozni poharkove bunky (exocrinocytus caliciformis)

— kartacove bunky (epitheliocytus microvillosus) =
senzoricka bunka

— bazalni bunky (epitheliocytus basalis)

— malé granulované bunky (endocrinocytus respiratorius)
= DNES

(epithelium stratificatum squamosum)



Serous cell

DNES (w'th serous Goblet cell
cell By col secretory (with mucinogen

%ig.ovilli) granules) secretory granules) Serous layer

| Columnar
- ciliated cell

Basal cell

__ Basement -
| membrane

wnayida Aiojesidsay

Lamina propria
- loose CT
capillaries
elastic fibres

Submucosa
-loose CT

Seromucous gland



Zlazky dychacich cest

tuboalveolarni (nosni dutina)
tuboacindzni (prudusnice)
seromucinozni

— mucin — chrani, zvlihCuje

— serdzni slozka — antibakterialni proteiny
myoepitelove bunky

hlen + rasinky = mukociliarni transport



Popis: radix, dorsum, NOS (NaSUS)

apex, alae, nares Nose [Skeleton]
« Anterolateral and Inferior Views
,columella
Chrupavky:

hyalinni, kolagen Il

C. septi nasi (proc.
lateralis et posterior)

« c. alaris major
 CcC. alares minores
* CC. hasi accessoriae

e C.Vvomeronasalis
Jacobsoni

Kluze: tenka, posunliva,
cetné mazove zlazy
Sval: m. nasalis (n.VIl)




NoOS — cévni zasobeni

Tepny: arteria carotis externa —

 a. facialis — a. lateralis nasi — dost krvaci ©
* a. maxillaris — a. infraorbitalis

arteria carotis interna —

* a. ophthalmica — a. dorsalis nasi

Zily:

 v. angularis — v. facialis — v. jugularis interna
* V. ophthalmica sup. + inf. — lebecni splavy

* V. profunda faciel - plexus pterygoideus

nebezpeci zavleceni infekce z kuze do splavu !




NOS — Inervace

* motoricka — n. facialis (m. nasalis)

* senzitivni — n. trigeminus

=» n. ophthalmicus — n. nasociliaris
=» n. ethmoidalis ant. — r. nasalis externus
= n. infratrochlearis

— n. maxillaris — n. infraorbitalis — rr. nasales
externi



n. infratrochlearis

n.vl1i

n. ethmoidalis
ant. — r. nasalis
externus

n. infraorbitalis —
Ir. nasales externi

n.Vvz2



Nosni dutina (Cavitas nasi)

* nosni predsin (Vestibulum nasi)

— hranici tvori limen nasi (prechod viceradého
dlazdicoveho rohovejiciho epitelu v nerohoveéjici)

— vibrissae + glandulae sudoriferae nasales (apokrinni)
— recessus apicis nasi

 cavitas nasi propria
— pars respiratoria (epitel dychacich cest)
— pars olfactoria (Cichovy epitel)
glandulae nasales
— seromucinozni, tuboalveolarni

zvlhceni, ohfivani a oCista vzduchu



Lateral Nasal Wall - Nasal Conchae Removed




Lateral Nasal Wall - Bony Structure




Nosni dutina
kostni ohraniceni |.

« Kranialne:
ossa nasalia (foramen nasale), pars nasalis o.

frontalis, lamina cribrosa o. ethmoidalis
(foramina cribrosa), corpus o. sphenoidalis

e |ateralné:

processus frontalis + facies nasalis maxillae, 0s
lacrimale, labyrinthus ethmoidalis, lamina
perpendicularis o. palatini (foramen
sphenopalatinum), lamina medialis processus
pterygoidel 0. sphenoidalis




Medial Nasal Wall [Septum)]
Bones and Cartilages




Nosni dutina
kostni ohraniceni ll.

 kaudalneée:

processus palatini maxillae /+os incisivum/
(canalis incisivus), lamina horizontalis o.
palatini

* Septum - pars ossea.

lamina perpendicularis 0. ethmoidalis, vomer (+
spina nasalis anterior maxillae, spina nasalis
posterior 0. palatini, crista sphenoidalis)

 VvStup: apertura piriformis (= nozdry)
 vystup: choanae (= zadni nozdry)




Nosni dutina — prepazka + skorepy

Medial Nas W [ pum]
Bon

¢ septum nasi
— pars ossea
— pars cartilaginea By
— pars membranacea = pars mobilis septi nasi 4%
* pars cutanea
deviatio septi (100 %)
« conchae nasales (anglicky tez ,turbinates®)
— superior, media, (suprema) — soucasti os ethmoidale
— Inferior (samostatna kost)
— (sphenoidalis — soucast os sphenoidale)

— zbytky po zaniknuvsich skorepach

 bulla ethmoidalis, agger nasi, processus uncinatus conchae
nasalis mediae




Nosni dutina — pruduchy

* meatus nasi superior
— recessus sphenoethmoidalis (mala concha nasalis

suprema)
— apertura sisus sphenoidalis (mala concha
S p h €enoil d al IS) Lateral Nasal Wall - Nasal Conchae Removed

 meatus nasi medius
— hiatus semilunaris
— Infundibulum ethmoidale
— ductus frontonasalis

* meatus nasi inferior (
— apertura ductus nasolacrimalis (@




Nosni dutina — pruduchy

e meatus nasi communis

— spoleCna Cast bez skorep pri septum nasi
— foramen incisivum

e meatus nasopharyngeus

o Spo|eéné éést Za Sko‘fepami Lateral Nasal Wall - Bony Structure
« foramen sphenopalatinum




CAVITAS NASI + SINUS PARANASALES
cellulae ethmoidales posteriores sinus sphenoidalis
cellulae erhmoidales anteriores D\{

sinus frontalis

//‘/
orbita ( j )
™\
' — = | hN R
| Nves
' .\ V’f ’ ) o
| -8 Bt :
’/ C ‘i\.‘.j L '".‘::.. ...................... B T
canalis >
nasolacrimalis‘\ Wi _
L0 concha nasalis superior,
media et inferior
sinus
maxillaris




Nosni dutina — tepenné zasobeni

arteria carotis interna
a. ophthalmica — a. ethmoidalis ant. + post.

arteria carotis externa

a. maxillaris — a. sphenopalatina — rr.
nasales posteriores lat. + rr. septales
posteriores

a. maxillaris — a. palatina descendens — a.
palatina major — vetev pres canalis incisivus

a. facialis — a. labialis superior /vestibulum/




Arteries of Nasal Cavity
Schematic Hinge

rr. septales anteriores

a. ethmoidalis ant.

rr. nasales
posteriores lat.

a. palatina major



rr. septales posteriores
- a. sphenopalatina

v, :’i?,’i‘.”s‘i’.*#
§ :lf M | ._-._- - — :

o _— 0 y by : ] ﬁ' o
) PR AN
3 il i L (DY e

T

a. palatina major



Nosni dutina — zZilni odtok

plexus cavernosi concharum:

— V. sphenopalatina — plexus pterygoideus
— V. maxillaris — v. retromandibularis
— V. profunda faciei —v. facialis

— VV. ethmoidales — vv. ophthalmicae
— skrz lamina cribrosa — vv. cerebri

— V. emissaria foraminis caeci (1 %) — vv.
cerebri



Nosni dutina — klinické poznamky

* locus (minoris resistentiae) Kiesselbachi
— na chrupavcité casti prepazky ve vysi dolni skorepy
(= predni dolni Cast prepazky)
— vlasecnicova pleten z povodi 5 tepen: a. labialis sup., a.
ethmoidalis ant. + post., a. sphenopalatina, a. palatina
major
— predni tamponada
* plexus Woodruffi

— zilni pleten v zadni ¢asti meatus nasi inferior

— zadni tamponada
e feseni neztisitelné epistaxe

— kauterizace a. sphenopalatina, embolizace a. sphenopalatina
* plexus cavernosi concharum



Anterior
ethmoidal a.

Posterior
ethmoidal a.

WOODRUFF

Posterior nasal a.

KIESSELBACH
na septum nasi !

Descending
palatine a.

Pharyngeal br.

Nasal branches
from facial a.

8

Nasopharyngeal
plexus (Woodruff's)

External carotid a.

\ Greater palatine a.
Greater palatine canal and foramen




Nosni dutina — mizni odtok

* nn.ll. submandibulares (predni Cast)

* nn.ll. retropharyngei + cervicales profundi
(zadni Cast + vedlejsi dutiny)

* nn.ll. parotidei (zadni cast dna)

* spojky skrz lamina cribrosa s miznimi
cévami subarachnoidoveho prostoru




Nosni dutina — inervace

e senzoricka: n. olfactorius

— axony cichovych bunek v regio olfactoria se spojuji ve fila
olfactoria — skrz lamina cribrosa — bulbus olfactorius
cichoveho mozku

* senzitivni:
— n.trigeminus

— n. ophthalmicus — n. nasociliaris — n. ethmoidalis ant. —
rr. nasales interni lat. + med. (strop + horni tretina)

— n. maxillaris — rr. nasales posteriores sup. lat. + med.
— n. palatinus major — rr. nasales post. inf.
— n. Infraorbitalis (vestibulum)

« autonomni:
— vetve z ganglion pterygopalatinum




n. ethmoidalis ant. (z N. V1)

ggl. pterygopalatinum



Nerves of Nasal Cavity

2 : n. nasopalatinus
Schematic Hinge

) ) ) o e
rr. nasales interni mediales

N. V1

n. ethmoidalis ant.

rr. nasales
posteriores
rr. nasales interni sup. med.
laterales
rr. nasales
r. nasalis posteriores
externus sup. lat.

n. palatinus major

N. V2

rr. nasales
IT. nasales posteriores inf.
interni z n.

infraorbitalis



Nerves of Nasal Cavity
Distribution of Olfactory Mucosa




Organum vomeronasale
Jacobsoni

Pfidatny €ichowy lalok

Mozek

Hlavni Eichowy

ialok Kosténa

prepazka 4 Cichovy epitel "|

Komplex I|
vomeronasalniho Chrupaviita
nenu piepaZka |

Yomeronasalni

organ DI’QEH'I

Harni patro

Kost
radlicna

Cichové nervy



Organum vomeronasale Jacobsoni

* rudimentarni organ — feromony
 plazi (hlavni ustroji Cichu), hlodavci
« kone a kocCky (souvislost s rozmnozovanim)

* podnéty z ustni dutiny pres canalis incisivus do
nosni dutiny

* chemoreceptory
* uvnitr cartilago vomeronasalis na septum nasi

* N. vomeronasalis — bulbus olfactorius (n.l) —
hypothalamus + corpus amygdaloideum mozku



Nosni dutina — sliznicni vrstva

 epitel dychacich cest

» prechod vicevrstevneho dlazdicoveho
rohovejiciho epitelu

* cCichovy epitel
— strop, prepazka a bocCni stena do urovne horni
nosni skofepy (5 cm?)

— vicerady cylindricky epitel



¥ Frontal section of the nasal cavity and sinuses.

Mucociliary clearance
of trontal sinus

Mucocilia
‘élearar;cwe Nasal collected
; . «cle e
of maxillary <y in sinus
sinus

Cilia drain sinuses by propelling mucus
imucociliary clearance) toward small
opening into the nasal cavity

Coblet cell
Ciliated cells
Mucus

Submucosal
capillary bed

Venous sinus
Arteriovenous (AV) shunt

Artery



» LM of respiratory mucosa lining the nasal
cavity. The tall pseudostratified epithelium consists of
basal cells (B}, goblet celis (G), and columnar cells
bearing apical cilia (short arrow). Note the particulate
matter (long arrow) on the ciliated surface. A thin,
imperceptible basement membrane (BM) separates the
epithelium from underlying lamina propria, which is
highly cellular and richly vascularized. This lamina
contains a network of capiliaries (C). 300x, MaE.

< Low-magnification light micrograph (LM) of a
nasal concha. Respiratory epithelium covers the concha
externally and is in direct contact with the nasal cavity
lumen (s). Its central core of loose connective tissue
contains several thin-walled venous sinuses (V) and bony
trabeculae (B). A small gland in the lamina propria is
drained by a duct that opens onto the surface (arrow).
100x. H&E.




Vedlejsi nosni dutiny
paranazalni dutiny
(Sinus paranasales)

Sinus maxillaris (antrum Highmori) (25 cm?3)
Sinus frontalis (18 cm?)
Sinus sphenoidalis (6 cm?3)
Cellulae ethmoidales
—anteriores (+ mediae)

— posteriores




Front view

b |

Frontal sinus -

Ethmaoidal sinus

Maxillary sinus ———

———— Parotid gland —

—— Lingual gland ———7—1- —__

——— Sublingual gland —

— — Submandibular gland -



Paranasal Sinuses

Coronal Section

Paranasal Sinuses

Horizontal Section







RTG VDN




VDN — vyVOj

Maxilloturbinale
— concha n. Inf.

Ethmoturbinale

— conchan. media

— concha n. superior
— conchan. suprema
— agger nasi

— processus
uncinatus




VDN — vyvOoj

« zaklady vytvoreny ve
4. mesici

» cellulae ethmoidales a

sinus maxillaris
zalozeny pri porodu

* hotove po puberte

@3N



VDN — vyVOj

sinus maxillaris — 2 obdobi rustu
— pri porodu (vyplnén tekutinou)

— 0-3 roky (vodorovné dozadu)

— 6-12 let (dolu k zubum)

sinus frontalis

— zac. po 2 roce, zejména v 6-7 letech
— do 9. roku (popf. az do pozdni puberty)
cellulae ethmoidales

— pri porodu (vyplnény tekutinou)

— postupny rust do 12. roku

sinus sphenoidalis

— do pozdni puberty



Vedlejsi nosni dutiny

 OMJ = ostiomeatalni jednotka — otvory SM+SF+CEA
 epitel dychacich cest
« ohrev a zvlhcCeni vzduchu, rezonance pri tvorbé hlasu

OST IOMEATAL UNIT

1 - sinus frontalis

2 - cellulae ethmoidales

3 - concha nasalis media

4 - concha nasalis inferior

5 - sinus maxillaris

6 - orbita

~_ 7 -cavitas nasi

N 8- septum nasi

#| 9 - infundibulum frontoethmoidale
‘ /black dotted area/

''''''



Vedlejsi nosni dutiny

cévni zasobeni odpovida nosni dutiné +
nasledujici:
 a. Infraorbitalis, aa. alveolates superiores

anteriores et posteriores pro sinus
maxillaris

* 1. pharyngeus a. maxillaris pro sinus
sphenoidalis

nervove zasobeni odpovida nosni dutine



Nosni dutina + VDN — klinické poznamky

 epistaxis (krvaceni z nosu) — locus Kiesselbachi, plexus
Woodruffi, a. sphenopalatina

 liguorrhea (mozkomisni mok z nosu) — zlomeniny basis cranii
 sinusitis
— punkce pres nosni dutinu (pro sinus makxillaris v urovni
dolniho pruduchu — dolni antrotomie)
— odsavani
— FESS = funkcni endonazalni chirurgie
« operacni pristup k podvesku pres sinus sphenoidalis
* sinus maxillaris — zuby
 cellulae ethmoidales — oCnice

 vySetreni: rhinoskopie (predni, zadni), diaphanoskopie, rtg,
CT




Lateralni
stena

nosni




Ethmoidy
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Agger nasi

Agger Nasi Cell

{

Agger Nasi cell

ta

http://luwmsk.org/sinusanatomy2/Ethmoid-Normal.html




Hallerovy sklipky

Haller Cell




Onodiho sklipky

/ : (‘\
: =3 5
?lateral Onodi Cells
‘\




Onodiho
sklipek



Bulla ethmoidalis

Opening of middle ethmoidal cells
Openings of poaterior ethunoidal cells

| aiv-sinns,
atle Ynssrrl =
from it into

infundibulnm

| Recessns spheno-ethinoidalis
]

Sphenoidal air-sinus

Y I- s
et l‘;"‘ ’; ,é"//h,/ ! ',1
v ot

gk

Cut edge of inferior Lurbinated bone

" Bristle passed into opening of nazal duet

http://uwmsk.org/sinusanatomy2/Ethmoid-Normal.html I http://etc.usf.edu/clipart/56500/56596/56596_nose.htm I



Figure 1. Left nasal cavity endoscopy showing the flexible plastic
tube emerging from the middie meatus (CM = middle turbinate; PU
= unciform process; BE = ethmoidal bulla).



Processus uncinatus c.n.mediae




Concha bullosa

Concha Bullosa N
!! N
MS /
\ MT
) :

> -

-
“Cencha Bu’losa
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After Endoscopic Surgery




Nosohltan
Pars nasalis pharyngis;
Nasopharynx

kranialni tretina hltanu
nespravne ,epipharynx”
epitel dychacich cest

nosni mandle (tonsilla pharyngea Luschkae)

— nosohltanova mandle, ,,adenoidni vegetace”
— adenotomie (= odstranéni)

— bursa pharyngea = slepa kapsa za mandli

* misto vyskytu prvni mizni tkane za vyvoje (styk s
chorda dorsalis)



Nosohltan

ostium tubae auditivae

— tuba auditiva = sluchova trubice, salpinx, tuba
pharyngotympanica, tuba Eustachi -

— ve vySi dolniho nosniho pruduchu
— prestup infekce do stredousi !
sinus Morgaqgni

— zeslabeni misto steny vstupem tuba audltlva
— Sifeni procesu do spatium parapharyngeum
recessus pharyngeus Rosenmdilleri

— dorzalne za torus tubarius — Spatnée prehledny
pri zadni rhinoskopii

tonsilla tubaria Gerlachi

— u usti Eustachovy trubice



Nasal sepium

// Nasal conehe

I'.
o

Lo

_}-:'Fmryﬂye:ui ostivum of
auditory tube



Nasopharynx
Medial Sagittal View




Nosohltan — vysetreni, adenotomie

Adenoide

Pharynx-

muskulatur Middle concha

Nasal septum Inf. concha

) !
Tubal
) elevation

=-r-4i5 _..:-. — e : .. i --_II
Adenotom =/ S Opening of
(Beckmann- i / auditory tube
Ringmesser) /| e
\



Cartilages of Larynx
Anterior View

HRTAN

Larynx




Hrtan (Larynx)

neparovy duty
chrupavcity organ

tvar presypacich hodin
odstupuje ventralne z
pars laryngea pharyngis
zavesen prostrednictvim
jazylky a vazu na
lebecCni spodine

dychani (respirace) a
tvorba hlasu (fonace)




Hrtan (Larynx) — chrupavky

Neparove:

carti
carti
carti

ago thyroidea (stitna chrupavka)
ago cricoidea (prstencova chrupavka)
ago epiglottica (priklopkova chrupavka)

Parove:

carti
carti
carti
cartl
cartl

ago arytenoidea (hlasivkova chrupavka)

ago corniculata Santorini

ago cuneiformis Wrisbergi

ago triticea

ago sesamoidea (v lig. vocale, plica interarytenoidea)



Stitna chrupavka (cartilago thyroidea)

 lamina dextra + sinistra 1 )
e prominetia laryngis P \J."f
» incisura superior + inferior ;
» cornu superius + inferius i
* linea obliqua
 tuberculum thyroideum superius + inferius
 facies articularis cricoidea

» (foramen thyroideum)

osifikace od puberty (osifikacni centra
charakteristického tvaru a Sireni) — antropologie,
soudni lIékarstvi




A Thyroid cartilage

Anterior aspect Inferior cornu Posterior aspect Lateral aspect
@© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com

C Cricoid cartilage

Tendon of ongin
of longitudinal
fibres of
oesophagus Cricothyroid
For articulation
with thyroid
carfilage
Postenor
cricoarytenoid Inferior constricior

Posterior aspect Left lateral aspect
© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com




Cartilages of Larynx Cartilages of Larynx
Anterior View Posterior View




Hrtan (Larynx)
neparove chrupavky

« prstencova (cartilago cricoidea)
— alCusS

— lamina | l ‘) \
— facies articularis thyroidea |
\"r-.-..______? -

 priklopkova (cartilago epiglottica) g:ﬁ

— facies articularis arytenoidea
— petiolus &

t. s
— tuberculum Qﬁt :
— elasticka chrupavka




Hlasivkova chrupavka (cartilago arytenoidea)

 basis (facies articularis pro cartilago cricoidea)

e apex (m. transversus obliquus)

« processus vocalis (lig. vocale, m. vocalis)

e processus muscularis (m. cricoarytenoideus

lat. + post., m. arytenoideus transversus + obliquus)
« facies medialis, posterior, anterolateralis

Cartilagines arytenoideae

— kranialné: fovea triangularis (zlazky) Cartilago ericoides
— colliculus, crista arcuata

— kaudalné: fovea oblonga (m. thyroarytenoideus) £
n HBb




Hrtan (Larynx)
parové chrupavky

Cartilagines arytenoideae
Cartilago cricoidea

cartilago corniculata Santorini

cartilago cuneiformis Wrisbergl
— obé fibroelasticke
— prodluzuji apex cartilaginis
arytenoideae
e apex — c. corniculata — c. cuneiformis

cartilago triticea

cartilago sesamoidea (v lig. vocale,
plica interarytenoidea)



Hrtan — klouby

Cartilages of Larynx
Posterior View

articulatio
cricoarytenoidea

* elipsovity
* lig. cricoarytenoideum

articulatio cricothyroidea
* valcovy
* |ig. ceratocricoideum




membrana thyrohyoidea Hrtan — vazy

lig. thyrohyoideum lat. +
medianum

lig. cricothyroideum
medianum

Ig. cricotracheale

Ig. cricopharyngeum
Ig. hyoepiglotticum
Ig. thyroepiglotticum

corpus adiposum
preepiglotticum

bursa retrohyoidea +
Infrahyoidea

conus elasticus
lig. vocale




membrana thyrohyoidea Hrtan — vazy
lig. thyrohyoideum lat. +

medianum \
lig. cricothyroideum ‘
medianum |

Ig. cricotracheale —
Ig. cricopharyngeum
Ig. hyoepiglotticum

Ig. thyroepiglotticum

corpus adiposum
preepiglotticum

bursa retrohyoidea +
Infrahyoidea

conus elasticus
lig. vocale




Muscles of larynx
Anterior group

Hrtan — svaly

predni skupina

* musculus

cricothyroideus
* pars recta
* pars obligua

< n. laryngeus sup.




Muscles of larynx

H rran — Svaly Posterior group

zadni skupina

* m. arytenoideus
transversus

* m. arytenoideus
obliquus
— pars aryepiglottica

* M. cricoarytenoideus
POSt.
— jediny roztahuje hlasivky

< n. laryngeus recurrens




Muscles of larynx

Hrtan — Svaly Lateral group

bocni skupina

* m. thyroarytenoideus
— pars thyroepiglottica

* m. vocalis

* m. cricoarytenoideus lat.

< n. laryngeus recurrens




m. cricorytenoideus post.
Muscles of larynx m. cricoarytenoideus lat.

m. vocalis Superior view

m. arytenoideus
obliquus

m. arytenoideus
transversus

m. thyroarytenoideus m. cricothyroideus






Hrtan
pohyby
hlasivky
rotace: vnitrni x vnegjsi
abdukce x addukce

zkraceni X
prodlouzeni

aditus laryngis

zuzeni X rozSireni

Function

m. cricoarytenoideus
posterior

mm, arytenoider

of muscles of larynx

m. cricothyroideus

m. cricoarytenoideus
laterahis

m. thyroarytenoideus + m. vocalis



11.28 Different positions of the vocal folds and arytenoid cartilages.

A Position of rest in quiet respiration. The intermembranous part of the rima
glottidis is triangular and the intercartilaginous part is rectangular in shape.

8 Forced inspiration. Both parts of the rima glottidis are triangular in shape.

¢ Abduction of the vocal folds. The arrows indicate the lines of pull of
the posterior crico-arytenoid muscles. The abducted vocal folds and the
abducted, retracted and laterally rotated arytenoid cartilages are shown in
dotted outline. Both parts of the rima glottidis are triangular.

o Adduction of the vocal folds. The arrows indicate the lines of pull of the

<)
nﬂ
lateral crico-arytenoid muscles. The adducted vocal folds and the medially
rotated arytenoid cartilages are shown in dotted outlines.

E Closure of the rima glottidis. The arrows indicate the line of pull of the
transverse arytenoid muscle. Both the vocal folds and the arytenoid car-
tilages are adducted, but there is no rotation of the latter.

F Tension of the vocal folds, produced by the action of the cricothyroid
muscles which tilt the anterior part of the cricoid cartilage cranially and so
carry the arytenoid cartilages dorsally.

G Relaxation of the vocal folds, produced by the action of the thyroarytenoid
muscles, which draw the arytenoid cartilages ventrally.



Hrtan — dutina

nad vchodem jsou valleculae epiglotticae

oddélené pomoci plicae glossoepiglotticae
mediana + laterales epiglottis |

 aditus (vchod)
— epiglottis
— Incisura interarytenoidea
— plica aryepiglottica — tuberculum
corniculatum + cuneiforme

« vestibulum (predsin) (,supraglottis®)
— plicae vestibulares (,nepravé hlasové Fasy“)?‘.

« podkladem lig. vestibularia — neprave vazy

— rima vestibuli
— ventriculus, (sacculus — novorozenec, opice)







Hrtan — dutina

* glottis (hlasilka)
— plicae vocales (,pravé” hlasove rasy; hlasivky)
— rima glottidis
 pars intermembranacea
e pars intercartilaginea

e pars interarytenoidea
* nejuzsi misto u dospeleho

epiglottis
T~a

A a4

— nejuzsi misto u ditete




Hrtan — cévni zasobeni

 tepny:
— a. carotis ext. — a. thyroidea sup. — a. laryngea
sup.
— a. subclavia — a. thyroidea inf. — a. laryngea inf.

r. cricothyroideus obou stran se spojuje tesne pod
prstencovou chrupavkou

. Zily:

— teCou do zil stitne zlazy podel tepen
* miza:

— nodi lymphoidei cervicales profundi




n. laryngeus sup.—, "«
a. laryngea sup. —

r. internus
n. laryngei superioris

n. laryngea recurrens
a. laryngea inf.




Hrtan — inervace

* n.vagus (n.X)
motoricka, senzitivni, parasympaticka vlakna (zlazy)
— n. laryngeus sup. — r. ext. — m. cricothyroideus

— I. Internus — skrz membrana thyrohyidea /
cartilago thyroidea — sliznice nad rima glottidis

— n. laryngeus recurrens — pro ostatni svaly a
sliznici
(spojka senzitivnich vétvi obou nervl = Galenova
anastomoza)

e truncus sympathicus
sympaticka vlakna (zlazy)
— ggl. cervicale superius — rr. laryngopharyngei



Nerves of Larynx
Right Lateral Views

n, laryngeus superior
| r. intermus




Hrtan — stavba

 epitel na priklopce:
— jJazykovy povrch

* vicevrstevny dlazdicovy
nerohovejici

— hrtanovy povrch
« epitel dychacich cest
« epitel na plicae
vestibulares
— epitel dychacich cest

 epitel na plicae vocales

— vicevrstevny dlazdicovy
nerohovejici epitel

Elastc cartilage

Seromucous glands
Pseudosteatified ciliaed
epithehum

Veniricularis muscle

False vocalcord —— %
Laryngeal

venlricle \ &

True vocal cord lined by |
stratified squamous -

epithelium

% . ) ‘
> W/ et _\ W\
2 S N ~
Yocal hgarment ’

Vooalis muscle
Cricoid canilage

Pseudoslealified _
cilialed apithelium




<t LM of the tip of the epiglottis at low magnification. The epiglottis
has a core of elastic cartilage (EC). its lingual surface (at bottom) and free
margin {upper nght) are coverad by nonkeratinized stratified squamous
gpithelium, Halfway along the laryngeal surface (arrow), the epithelium
undergoes a transition; it eventually becomes respiratory epithelium. 15x
HSE

P LM of part of the epiglottis, Although the transition
Is gfficult to visualize at this power, the epithelium

(at top) undergoes an abrupt change from stratified
squamous (SSE) to stratified columnar (SCE), The

lamina propria (LP) is highly cellular and containg many
blood vessels and nerves. Elastic cartilage (EC) covered
by perichondrium (PC) IS below. 70x. HEE,

P taw S
\“’v‘.“ Vﬂj,’t‘»l
“ - - -

> . ‘ ey ' . < Details of the epithelial transition at the laryngeal
o W e . TR\ v, surface of the epiglottis at high magnification.

-

Pan ~

L&
vy

)| i _ Naonkeratinized stratified squamous epithelium (to the right)
e - - . Ve Y5 abruptly changes to stratified columnar epithelium (o the left
- Such areas of epithelial transition may be sites of tumor

formation. A thin basement membrane (BM) separates the epithelium
from underlying lamina propria, which consists of loose
connective tissue (CT). Arrows point to several intragpithelial

lymphocytes. 500x. H&E

- E 2 Y A.._M § v




Hrtan — stavba stény

epitel pevne Ine v mistech vicevrstevneho
dlazdicového nerohovegjiciho

sliznicni vazivo: membrana fibroelastica

— vestibulum: membrana quadrangularis (az po plicae
vestibulares)

— cavitas infraglottica: conus elasticus (od plicae vocales
na cartilago cricoidea)

— glandulae laryngis, tonsilla laryngea
chrupavky — hyalinni
— elastické — cartilago epiglottica

— fibroelastické — c. cuneiformis, c. corniculata, hrot
processus vocalis c. arytenoideae

spatium preepigloticum — corpus adiposum, ridke
vazivo, chirurgicky pristup k epiglottis



Root of tongue = Epiglottis

Vocal folds
{true) Vemncular
(false vocal)

folds

Trachea

i

A Laryngoscopic view of the larynx: inspiration.

» Frontal section of the larynx. The vocal cord (VC)
contains elastic fibers; the false vocal fold (FF) contains
seromucous glands. Nonkeratinized stratified squamous
epithelium covers both folds (arrows). An intervening
laryngeal ventricle (LV) and the vocalis muscle (VM) are
shown, 15x. HRE

L/ d Y S
L S AR o o

D')~

A LM of a ventricular recess in the larynx. Nonkeratinized stratfied A LM of part of the vocalis muscle of the larynx. Skelstal muscle
squamous epithelium (SE) and respiratory epithelium (RE) ling the mucosal fibers (SK) in transverse section are close to mucous acini of a gland (GL).
surface. Seromucous glands (GL) occupy the lamina propria. 60x. H8£. A mast cell (MC) can be seen in the connective tissue. 300x. HSF



Hrtan — Reinkeho prostor

* vrstva ve sliznici plica vocalis
 ridke vazivo
* snadné prosaknuti pri zanetu










Hrtan — vyseltreni

neprima laryngoskopie

— nahraté zrcatko, jazyk podrzet gazou,
prevraceny obraz v zrcatku; davivy reflex

—tzv. zvetsovaci laryngoskopie pomoci optiky
prima laryngskopie — normalni obraz,
laryngoskop, v celkove anestézii
zvetsovaci laryngoskopie

CT, (rtg)



Inspection of Larynx
Technique




fonacni

inspiracni (respiraéni) _
postaveni hlasivek

postaveni hlasivek




Postaveni hlasivek

Postaveni hlasivek pri Postaveni hlasivek pri Postaveni hlasivek pfi Postaveni hlasivek pfi
fonaci klidové dychani a stfedné intenzivnim usilovném dychani

] Sepotu dychani

Stitna chrupavka (TC)

AC
AC

Glottis

; . Hlasivky (h)
Hlasivkové chrupavky (AC)

Fyziologicka préace hlasivek (Stipkova, 2013)



Hrtan
klinické poznamky

Figure 1. Endoscopic view of larynx. a, epiglotlis; b, false
vocal cords; ¢, arytenoid cartilage; d, subglottis; e, anterior
commissure; *, trus vocal cords.

nejuzsi misto — cizi telesa
tvorba hlasu — rezonance,
uzliky na hlasivkach
ridké sliznicni vazivo — o i 5
otoky pri alergiich a
zanetech

laryngitis x epiglottitis




Hrtan — klinicky pohled

* n. laryngeus recurrens
— blizky vztah k a. thyroidea inferior
— L krizeni ! — pozor pri thyroidektomi
— pfi jednostranné poruse — porucha tvorby hlasu

— pfi oboustrannée poruse — afonie, poruchy
dychani

« koniotomie = proteti lig. cricothyroideum,
zakrok v terénu (mimo Guidelines PP!)

» nadory — laryngektomie (totalni, parcialni)



Vztah a. thyroidea inferior a
laryngeus recurrens

Right carotid
artery (lower
segment not
shown)

N R ecurrent Iqrynq
. \ \\ 1\

Posterior wall
of trachea
(esophagus
not shown)
thyroid artery

Left common (extending to

carotid and .
internal jugular plaal' :g;))'mld
vein g

Left RLN Right RLN

\ Right
subclavian
artery

Aortic
arch

http://openi.nim.nih.gov/detailedresult.php?img=2749190_JMAS-03-91-
g004&query=the&fields=all&favor=none&it=none&sub=none&uniq=0&sp=none&req=4&simCollection=3184268_174
2-4682-8-33-17&npos=101&prt=3



